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^1 • ^ ^^^r^^r^^r^^r^i Tht^ in\;mTtinn further relntes TO a 

ine invCilLiUii iciaic:> lu a ilh^l ctn u.i 15^x1 i>-in.. a^^^ . ^ — 

transmitter, a receiver, a mobile telepht)ne appliance with a filter arrangement, and to a 
.wireless data transfer system, as well as to a method of manufacturing a filter arrangement. 

^ The stormy developments in the field of mobile telephony and the continuing 
miniaturization of the cordless telephone appliances lead to higher requirements being 
imposed on the individual components. Thus a higher selectivity is necessar)' in the high- 

for nrotecting the receiver aeainst the rising number of potentially 
intprfrrinp sipnals from other systems. This is achieved, for example, by means of bandpass 



filters which allow only a limited frequency band to pass and which suppress all frequencies 
above and below this band. 

Among the devices which are used at the present time for this purpose are 
filters with ceramic electromagnetic resonators. A miniaturization of these filters, however, is 
limited by the electromagnetic wavelength. Much smaller designs can be achieved with so- 
called surface acousfic wave (SAW) filters. This is because the acoustic wavelength is 
smaller than the electromagnetic wavelength by 4 to 5 orders of magnitude. A disadvantage 
is, however, that surface acoustic wave filters often have a complicated construction and are 
protected by means of complicated housings. An alternative is offered by bulk acoustic wave 
(BAW) filters. Bulk acoustic wave filters have advantages as regards their size, power, and 



20 In practice, however, said tilters do not tuiiy niter oui me iiequeiicicb 

outside the passband, but only to a certain degree. This may be insufficient for certain 
applications such as, for example, the signal filtering in the high-rfequency part of mobile 
telephones or base stations. 

The invenfion has for its object to provide a filter with a bandpass filter 
25 function which shows an improved suppression outside the passband. 

This object is achieved by means of a filter arrangement which comprises a 
substrate on which are provided a bandpass filter and a notch filter, which filters are coupled 
to one another. 
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It is advantageous that the notch filter is connected between the input of the 

bandpass filter and ground or between the output of the bandpass filter and ground. 

TU. ,.,^„nHno nf the handnass filter to a notch filter is capable of achieving a 

better suppression in the stop band of the bandpass filter at a desired frequency. 

It is preferred that the bandpass filter and the notch filter are thin-film filters. 

. , . .• «u^,^ jv, <v,;r.-f;im tf^rhnnlnav nn a substrate 

ine impiemeniaiion ui mc iwu iuk-u m - 

implies that such a filter arrangement is kept within small dimensions. 

It is particularly preferred that the bandpass filter comprises a filter 

arrangement of resonators. 

It is furthermore preferred that the filter arrangement comprises bulk acoustic 
wave resonators, surface acousfic wave resonators, or ceramic electromagnetic resonators. 

Bandpass filters composed from a filter arrangement of resonators show lower 
losses in the passband, because they have better quality factors Q than, for example, LC 
filters. Moreover, bandpass filters comprising resonators show a steeper slope at the edge of 
the passband than comparable LC combinations. 

It is preferred in particular that a bulk acoustic wave resonator comprises a 
resonator unit and a reflection element which is arranged between the substrate and the 
resonator unit. 

Such a bulk acoustic wave resonator can be manufactured by means of thin- 
film techniques in a simple manner and, most of all, with a small space requirement. In 
addition, such a bulk acoustic wave resonator is clearly more robust than other types of bulk 
acoustic wave resonators such as single-crystal resonators, resonators with membranes, or 

resonators with an air gap. 

. . , 1 » *i — t v.,-.t^li filtpr p<imnrisP9 a r.anacitor and 

an inductance. 

Such a notch filter can be manufactured by a thin-film technique in a simple, 
inexpensive, and space-saving manner on the same substrate as the bandpass filter. 

The invenfion furthermore relates to a method of manufacturing a filter 
arrangement, which comprises a substrate and provided thereon a bandpass filter of bulk 
acoustic wave resonators and a notch filter, by which method 

- a second electrode, a piezoelectric layer, and a first electrode are provided on a carrier 
layer and are structured such that at least one resonator unit, a capacitor, and an 
inductance arc created. 
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- a rellecion element is deposited on .Itose portions of tlte firs, eleetroje which belong to 

the resonator unit, and 

If.!- Invpr is removed. 

- a substrate is fastened on the entire assemui^ , m.u .... - 

The invention also relates to a transmitter, a receiver, a mobile telephone 
........ .n. . wireless data transfer system provided with a filter arrangement which 

comprises a substrate and provided thereon a bandpass tUter and a notcii filter, said filters 

being coupled to one another. 

The invention will be explained in more detail below with reference to three 

Figures and three embodiments, wherein 

Fig. 1 isacross-sectionalviewofabulkacousticwaveresonatorofthe 

bandpass filter and the notch filter of the filter arrangement, 

. ,. r „ f:u„^ ^ri-anfTPtnpnt comnrisine a 

Figs. 2 to 4 show circuit aiagrains ui a m.^x • 

bandpass filter and one or two notch fillcis, and 

Fig. 5 shows the circuit diagram of a bandpass filter arrangement witn 

resonators. 

In Fig. 1 , a filter arrangement with a bandpass filter and a notch filter 

, . , ipade fnr example, from a ceramic material, a ceramic 

comprises a suDstiatc 1 >\iii>->i 

™*rial with a planarizing layer of glass, a glass-eeramic material, a glass material, s toon, 
GaAs, or sapphire. If silieon or GaAs is used for the substrate 1, a passivating layer of, for 
example, SiO. or glass is additionally provided. A refleetion element 2, whteh is a layer of an 
acoustically tefleeting substance from the group of polymers and porous substances, ,s 
present on ^r-dohs of the substrate I . Acoustically reflecting subst^ces which may be used 
are, for example, an aerogel, a xerogel, a glass foam, a foam-We adhesive, a synthettc foam, 

aerogd of silica gel or porous SiO. structures, or an organic aerogel such as, 'o-anrp.e^a 
.e,or.,n.formaldehvde aerogel, a melamine-formaldehyde aerogel, or a phenol-formaldehydc 
aerogel The xerogel used may be, for example, an inorganic xerogel stteh as htghty 
condensed polvsilicic acid or an organic xerogel such as glue or agar-agar. Foam matenals 
mav be chemtcally foamed or physically foamed polymers such as, for example, polystyrol, 

.' . ....i..,,,„r;,1,- ™.Kurcthanc.polvisocyanatc.polyisocyanurate. 

0 polvcarDonaLc::^, pux^ viiiji — - 

polycarbodiimtde, polymethacrylimtde, polyacrylimide, acryl-bt„adiene-styr„, copo ymers. 
polypropylene, or polyester. In additton, foamed synthettc resins such as. for exanrple, 
phenolformaldchyde rcstns or furane resins, which have a high porosity ow.ng to 
carbonization, may be used. A synthetic restn of low density may be, for example, a cross- 
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linked polyvinyl ether, a cross-linked polyarylether, polyieuafluoroethylcne, 

poly(p-xylylene),poly(2-chloro-p-xylylene),polydichloro-p-xylylene), 

. . ,.....j:„„..„^,.ivmpr an ethvlene-vinylacetate polymer, or 
nolybenzocyclobutene, a siyrui-uuiauivi.- .--t."-.. ■ 

an or^c siloxane polymer, A ,=so„a» u„i, compns.ng a firs. eleCode 3. a piezo. ec.nc 
, ,a,er 4. »d a second deCrode 5 is provided on .he refleCion element 2, The elecrodes 3 

and 5 are preferably made from a well conductmeraaie,™ .....v.. - 

and may eompnse. for example, Ag,.,P.. ,0 < x < 1 ), P. with » i»ye' Ihi'kn- »f 5» - '« ' 

„m Ti a layer .Wckness of 1 .o 20 nm / Pt with a layer thickness of 20 to 600 nm, T, 

with a layer .hietass of I to 20 nm / P. wi.h a layer .hickness of 20 to 600 nm / Ti ».h a 
, „ laver thtckness of , to 20 m„. Al, Al doped wl.h a few percenls of Cu, Al doped wi.h a fe» 

.ercenrs of Si, Al doped wi.h a few pereems of Mg, W, Ni, Mo. Au, Cu. Ti/Pt/AI, . ,/Ag, 

PH., (0<x<ll Ti/Pti-xAlx 

TL/Ag/Ti, Ti/Ag/Ir. Ti/lr, 1 i/Fd, li/Agi-xrix ^ - - » 

^. Al /n 1^ Ti/Aa/Rii Ti/Aa/lr/IrOx 

(0<x<l),Pti-xAlx(0<x< 1), li/Ag/ri,.xrtixk"--- v> 

(0 < X < 2), Ti/Ag/Ru/RuOx (0 < X < 2), Ti/Ag/Ru/RuxPt,.x (0 < x < 1), 
1 s ™g/Ru/RuxPt,.x/RuO, ,0 . x . 1 , 0 . y . 2), Ti/Ag/Ru/RuOx/Ru.Pt,, (0 . x . 2, 
0. y . 1), Ti/Ag/RuxPt,.x (0 . X . 1), Ti/Ag/PtxAl,. (0 . x . 1), PtxALx/Ag/PVAl,. 

(0 < X < 1 , 0 < V < 1), Ti/Ag/Pty(RhUx),-y ^0 s x - /, u ^ y - 0, 

(0 < X < 2), Ti/Ag/PtxRh..x (0 < X < 1), Ti/Ag/PMRhOx),VPt.Rh,. (0 < x < 2, 0 < y < 1. 
0 < z < 1 ) Ti/AgxPt,.x/Ir (0 < X < 1), Ti/AgxPt,-x/Ir/IrOy (0 < x < 1. 0 < y < 2), 
.0 ™gxPt>.x/PVAl,., (0 . X . 1 , 0 . y . 1), Tr/AgxPt,.x/Ru (0 . x . 1 ,. Tr/AgxPt..x/Raa.uO, 
(0 < X < 1 0 < y < 2), Ti/Ag/Cr, Ti/Ag/Ti/ITO, Ti/Ag/CrATO, Ti/Ag/ITO, Ti/Ni/ITO, Ti/Rh, 
Ti/Ru, Rh, Ti/Ni/Al/ITO, Ti/Ni, Ti/W/Ti. WxTi,. (0 . x . 1), WxTm-x/A1(Cu) (0 . x < 1), 
. . r ^- / A WA ^ ^ ^ 1 ^ or TWrii The material used for the 

piezoelectric layer 4 may be, for example, AIN. ZnU. I'D^rx i M-xV.3 ^ ^ ' ; 
^5 without dopants of La. Mn, Fe, Sb, Sr, Ni or combinations of these dopants, L.Nb03, L,Ta03. 
PbNb.O„ Pb(Zn.3Nb.3)03-PbTi03, Pb(Mg„3Nb.3)03-PbT.03- Pb(l.M.Nb.3)03-PbT.03, 
Pb(Sc,;3Nb2/3)03-PbTiO,. Pb(Zn,/3Nb2/3)i-x->(Mn,/2Nb,/2)xTiy03 (0 < X < 1 . 0 < y < 1 ), 
Pb(ln,.Nb,a)03-PbTi03, Sr3TaGa3Si20,4, K(Sr,xBax)2Nb50„ (0 < x < 1). 

o„ ...K.n„ m < V < I V BaTi03. (K,.xNax)NbO, (0 < x < 1 ). (Bi.Na.K, Pb.Ba) r.03. 
30 (Bi Na)Ti03, BmXu^^O,,, (K,_xNax)Nb03-(Bi.Na.K.Pb,Ba)Ti03 (0 < x < 1 ), 

a(BixNa,.x)T.03.(KNb03.)V2(B.203-Sc203) (0 . x . 1 , a . b . c ^ 1), (Ba.Sr.Ca.)T.Zr..x03 
(0 < X < 1. a . b + c = 1 ). (Ba.Sr.La.)BuTuO. (a + b + c = 1 ), Bi4Ti30,2- La3Ga..Nb|„0M. 
La3Ga,SiOM. lA^Ga. ,Tao sOh or polyvinyl.dene fluoride (PVDF ). 
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The elecrode. 3 and 5 and *e pie— layer 4 are sUucCured such « on 
,...h.da.»dpa.«,.er..re.ede„nr..„Sa„;^^^^^^^^^ 

re-.nators On the other hand, the two eleclroaes . m.u . c... 
:I:.a.«eren.re,onof.esn«ra.e,snch.ha.an„.ehfrUerco.pr,.^ 

' „ „™ created adiacent .he bandpass fUer, The notch fiUer .s 

inaUCLclIlLC aim v.^^ ^ J .^^^^ ^or^Qpitnr 

_c,edhe.„eenrhe,npn,oro„.p„.o.heha„dp..^^^^^^^^^^^ 

;::r::::— ^^^^^^^ 

,...e.r.c,:;:;;»u..»™o,herd.^ 

„f 2 < s < 300 such as, for example. SiO,. S„N„ V" 

T,.r,- T„O<.AI,0,.TaiO,-Nbj0s,Ta,Us-l.0i,o.Ti0„ 

■ ■ " ■ Similarly, » electrode of the capacitor may he formed Irom a separ.,e 

,5 electrically condnctine layer. • „„,ie material or a combination of 

A protective layer 6 of an organic or tnorgantc material, 

. _,..|„„,i„Rl„r,rran2emenl, An organic material 

these materials, may be providea ove, ih. - 

„h,ch may be used is, for example, polybenzocyclobutene or poly.mi e, w Me s .tab 
.norganic ma.er.als are, for example, Si,N., SiO. or SiAN. (0 . X . 1, 0 , . ., 0 . . ^ D- 

M,en.a.ively. .he reflection element 2 may comprise several layers f 
..emately high and low impedance. The matcial of low impedance may then be ^r 
example an organic or inorganic aerogel, an organic or inorganic xerogel, a glas foam 
adhesive, a syndetic foam substance, or a synthetic resin of low de...,y . The 

:::;;;,;:;:;:::.n;diamond,TaA,KT,..,orasyn.he,.cres.nof.^^ 

lene (HOPE). 

such as, lor example, n.gh-den...iy p- .. . indr crvstal resonator. 

Optionally, an alternative type such as, tor example, a smgle-cr stal r , ^ 
, _ator with membrane, or a resonator wUh an air ,ap may be used mstead of a bulR 

acoustic wave resonator. ^ ^ We acoustic wave resonators or 

Apart from bulk acoustic wave i^=v.,rc.^ 

ceramic electromagnetic resonators may alternatively be used^ 

Furthermore, a second reflection element may be provided on the upper 
electrode 5 in a further embodiment of the invention. 
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acrylate glue or an epoxy glue, is provi ^ ^ ^^^^^^^^^ ^^^^^^^^^ ^^.^^ 
1 The acrylate glue may comprise, for example, auy. 

,.,.er.e.url.— 

l uiui^i*"-.-, - . _ . , + o .^f riorniiS MU9. 

K .X -.na below a retleclion eicuiciu - i 

,e provided above o, belo«, o, aK,v and be,o ^ ^ 

n«e SiO. .ayers, the «nec.ion eleven, 2, and a ».ond .eflea.o.. 
pn„idedover.hecn.irereBionof,he.ubs„a.e 1. , „„h a, to. a firs. 

Moreover, .he en.,n= fl.er arrangenren. may be prov.ded w, 
, anda..,,dc..e„.snpp,yeon.ac..Acnrr»..pp.ycon^^^^^^^^^^ 

P«n, or a b^P end eon.ac,, o, a eon,ae. pad 

AUemative embodimenB as lo w..™ 

.hose skilled in .he art. ^ i„ .te field of mobile telephony and in 

^"-^"-'"'t^^^^rr'oB'T^CTeordless.elephones.for 

,adio relay or ,™nki„g dev.ees. o, .o, « ' ^^^"^ , ,^,p,3s filter and a 

H, 2 shows .he crenr. ^ ^ , eo.prises 

„„.eh filler. Be.wee.aninpu.7a„danoa.^Sj^-^^^ 

- '--'■"T'''^:rs:ris— ^ 

a eapaohor C connee.ed .n ^ _ ,„ ,«„,i.l. 

and ground. The seeond .ermmal of .he eapae,.o, 

Al.erna.ively, .be circui. n,ay compr,se,wo or more n ^^^^^ ^^^^^ 

cuiuitvi^^ - r.u bandpass unci auu 

,5 bandpassfil,erBandground,orbe.ween.beou.pu.a„d.npu.of,he 

grou"^- r ^ filter arrangement with a bandpass filler 

Fig. 3 shows the circuit diagram of a filter arrange 

..„o.ehfiJ..ha„dpassfil.erBiseonne.ed..^ 

30 comprises an inductance l ana a .uy^ 
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u rr. in V\a 5 The second notch filter, which comprises an 
circuit arrangement as shown m Hg- 5 . i ne setuuu 

bandpass filter B and the output 8. 

,„ *ese circuit a.a„6e„«„.s, ia which *e bandpass filter B and .he „o..h 

.w. .e connected ,n series, ihe inductance L .a, he chosen to he in the nH ran.e »d 

wx.w.v^y . iitUivpH tor reaiizinu 
,he capactanc. in the pF range. Parasttic l,n. inductances ma, .„e„ - 

~ 5 S.OV.S a bandpass filter arra„,e.en. contp.sing a tota, of ntne resonator 
„„i,s MI to M5 ^nd Nl toN4. Five resonator units Ml to M5 are connected tn senes 
: an rnnut , and an output 10. Four funher resonator units .1 to N4 are connected .„ 
:;.ie,tothe;e«vercsona.oru,.,.sM,toM5.0„etern,inaiofeacbonhe.ourre^^^^^ 

^ . -T.,.. ..u„,+^v,^incl r>f the resonator unit Nl lies 

.,^;ts Nl to N4 is at ground potential, i ac l-u... .v......» 

. Tu^.tWtPrminal of the resonator unit N2 lies 

between the resonator units ivu anu .v... - 

between the resonator units M2 and M3. The other terminal ot tne resona.o. ... . ---^ 
between the resonatorunitsM3andM4.Pinally,theotherterminaloftheresonatorun.tN4 

Hes between the resonator units M4 and M5. 

A possihtlit, for creating a filter arran..ntent wth a bandpass filter and notch 
filter ,s that in a first step a resonator unit ts deposited on a earrter layer, »h,ch u„,t 
Z rises tn reverse order a second electrode 5, a pie— layer 4, and a first elee rode 
leather layer may consist, for e.=™ple,„facera.nicn,aterial,acera.ic.a.er^ 

,«,a,erofglass,aglass.ceram.cmatcrial,silicon,Oa..s,orsapph,re.f^ 

OaAs .s used in the easier layer, an additional passivating layer of, for example, S,0. or 
rsisprov,ded..eelec.r.e.and.arepreferab,ymadeofawc— ^ 

^ ,.ert.ic.essof3«nm.ol.m,T,withalayerth.c.essofl^.^^^^^^^^^ 

.Hckn-« nf 7,0 to 600 nm, T. with a layer thickness of 1 to 20 nm / Ft witn 

,niCKn„. r 1 nm \1 M doped with a few percems of 

of20to600nm/Tiwithalayerthicknessoflto.0nni,.UAl P 

C. M doped with a few percents of Si, M doped with a few pcrcents of Mg, Ni, W, Mo. Au, 
Cu Ti/Pt/Al. Ti/Ag, Ti/Ag/Ti, Ti/Ag/lr, Ti/lr, Ti/Pd, Ti/Ag..Pt. (0 . x . 1), Ti/Ag,..P4 

. A, m<x<n.Ti/Ag/Pt,.AMO<x<l). ri/Ag/Ru. 

,0 (0<X<1), fl/Ptl-xAlxtU-.v^ .;,-l-x'-^v-- ■ - ^ 

T„Ag/lr,lrO. ,0 . X . 2), Tt/Ag/Rt.RuO, <0 . x . 2), Ti,Ag/Ru/Ru,Pt,.. (0 . x . I ,. 
ri,A„,Ru/Ru,Pt,.,/RuO, ,0 ^ X . 1. 0 . y . 2). T,/Ag/R.'RuO..'Ru,Pt,., (0 . x . 2, 
; < ;< „, T,/Ag/Ru.Pt,.. (0 . X . 1). ri/Ag/P,.Al,.. ,0 <_ X . 1), Pt.AI,.«/A./Pt,Al,, 
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^ ^ T n < V < n Ti/Ag/Rh/RhOx (0 < x < 2), 

(0 < X s L 0 _ > - ^ ^ ^ ^^^^^ Ti/Ni/ITO, Ti/Rh, Ti/Ru, Rh, 

.^,,,T0 Ti/Ni. Ti/Wni. W Ji,.. (0 . X . 0, W.l„VAKCu, (0 . x . . . ■ ^ 

Pb(Sc„3iNDmiw-""-" - ,„^^,l^ 

... ,„ „uT.,-,. s,.Tnr,a,Si,O,4.KiSrwBaj2ND,0„»"-x..,. 

PbUn,«N».»iv3-' - m < V < n. (Bi.Na.K, Pb.Ba)TiU„ 

Na(Sr,..Ba.):Nb,0. (0.x..), BaT.O,, i;^" "^'^ 

U,Ga,S,0. La3G „ a.^ O ^ P ^ ^^^^^^^ ^^^^ ^^^^ , 

^ ^^^^^ 

/3 awoasaca.i) 1- - ^ v,„!W amustic wave resonator units aic 

1 . ^» T in that reeion where the bulk acousiit- wavv. 

present. Acou.. ^ ^^^^^^^^^^^ ot low 

density. 1 tie aeroBcu... ^- - _ ^ resorcin-formaldehyde aerogel. 
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nolvurethane, polyisocyanate, polyisocyanurate, puiy ^^^^^ 

nr nolvester. In addition, 
1 hntadiene-stvrol copolymers, poiypi^i^j—' - ' - 
polyacryUm.de, acryl-butadenesty^ P 

foamed synthetic resms such as, for example, p ^^^^^ ^^^^^ 

... .wina to carbonization, may useu. - 

..,u;^v, Viavp a men pun^a'v " =^ ,. 1,4 i,,.jrvipther. 

vMuv.. ^ - 4„^Kvinvlether. across-iiiiKcupv..v-.- 

u f^rpvamnle a cross-linked poly \ in>it.iHCi, 
density may be, for example, , n xvh'iene^ nolvdichloro-p- 

K,l,le„e,, p„lybe„.ocydob„«n=, sty ^ , 

p„ly„e,, or an organic .lox« polyme, . A s„b .ra g 

sapphire is fastened on cl.i..^tl-^a-on „„ „rvlate elue or an 

„;erra, used or by nreans of. aadirionai anpesrve, ro, ^-^^-^^^^ 

,f,i&onorOaAsisuseda5tnesuosu.>=., • 

::;::f;;o:or glass, ispro,ide.S„bse,nen.,,,*ecarr.er,ayer,sren,o.„ 

,3 .eo..nioa„y or ^nric..^ ^^^^^^ „^ , . 

^aifor.::— :^ 

" ' . , „„c„v deposited on .he destred earrier substrate 

,0 ,„ invention, the refleetton eienrent ts e J ^ ^^^^ 

piezoelectric layer 4 is provided. The reflection 

....... .itPmatelv hi^h and low impedance. 

, pie.oe,ee.r,e,a;:::b:t:se.^^^^ 

^ ,. , „ . 300 f- example comprising SiO,, S.3N4. S..O,N, (U _ 

constant e 01 / i= ^- - _ x-n knrnvided on suitable 

portions of the first electrode 3 or the secon 

manufacturing method. ^ ^^^^^^^^ deposition of 

.0 Similarly- an electrode of tnecapacuo : ^- 

■ --"T::rr::.t:-----:— ^^^^^^^ 

. • ic ,-.n be provided over the entire component. 1 he or.a 
combination of these materials can be provia 
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^.^^T ^(^^'^<:\ 0 < V < 1 . 0 < Z < 1 )• 

material for example, Si3N4, S1U2, or v. - ^ - - - - ^ 

maierwi, lu t- ^ l^^lnw and above a 

/Vltemativelv, a reflection elemeni may u.^-'" 

.nt The ftirther reflection element composes either a 

resonator unit of the filter arrangement. The ftirther ,f alternately high 

. =.,.f.vtremelv low acoustic impedance, or several layers of altema y 

layer ui a ulal^^lv<^* 

and low impedance. of between 30 and 300 nm 

Furthermore, a layer of S1U2 with a layei th..kn.ss 
u d .hove or below or above and below a reflection element 2 or a fiirther 

"^^^^^^^°^''^'^'r o\heseSiO. layers, the reflect 

reflection element ot porous SiO. These SiO y ^^^^^^^^^ ^ 

reflection clement may alternatively be provided over the entire g 

" At least a first and a second current supply contact may be provided on 

_ ., , . „. — 1„ r-r^ntarts are. for example, an 

. tv filter arrangement. fossiDie cuiic.i .u^^v ■ 

opposite Md..o..h....te . ^ ^ ^ ^ ... ^„„.„ r„/N^/Sn. or Cr/Ni. Pb/Sn, or a 

electroplated SMD end contact of Cr/L.u, ini/.u 

Hiimn end contact, or a contact pad. 

Em— s of .he invenUon be explained in more beiow, 

,eprese,«i.8 examples of ho« ,he mveauo,, may be ca^ed i„,o pracce. 

'a f„,e, a.a„.eme„. of a b^dpass f,Uer and a „o.ch f,.e, was realized in ,ba. 
a 300 mn ,b,cU, dense SiO, layer was deposited on a glass substrate I. and subse,uemly 

\ S,0 layer in the form of an aerogel as a reflection element 2 m a glutng 
:rr:— werepro.dedonthisre„eet,onelentem.eaeheomp^^^^^ 

:::;eet.ode3,apie.oeleetrielayer.andaseco„delectrode.Then^^^^^^^^^^^^^^^^ 

S ;:::e«ric layer 4 had the eompositton PbZr. „Ti. .0,. The piezoelectrtc layer , ano n,e 
: : „ and , were depos.ted and stmctured such that on the one hand the bandpass 
;:;t::t:iofninebnl.aco,tst,cwavereso„atorswa3created.0n,be„therhano.tne 

: :.r„des3and5a„d.hepie.oelec,rielayer4were — ,nad.f..re„treg^^^^^^^ 
,,..tratelsachthataeapaeitor„asformedinthev,ci*ofprra„^memolbn. 

u.,.u ,....,„.i...r comorised a dielectric formed from the 

;L,.,the:an,e,ime.anmd.,c.aneewasereated,nser,eswi.h.eca.^^^^^ 
,.,„.„,„din.lengthof.he«.tele^^^^^^^^^ 

layer 6 of SiO, was deposited over the entire filter arrangement. , 
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,..n.cUn..er..elec.oae3ana.esecolle^^^^^^ 

contacts were grown thereon. ^^^^^ ^^^^^^^^ high-frequency 
Such a filter arrangement was usea lu. ..5..^ ^ 

part of a mobile telephone. 

Embodiment 2 ^ filter, 

To manufacture a filter arrangement with a banapas 

,.:.thepiezoel^tii.la>er4. ine . ^ , ^ ... well as an inductance were 

MfV, c rliplpctric of AIN ana me eic^^uuu^.^ - 
one .apaotor w„h a d,elec.nc ^^^^^ ^^^^ 

' ,.™,ed^Thi lower electrode 3 was conn«>;.»„^ ...... „„,k,, 

' qiO laverinthefoimofanaerogelasaretlecuoneieme,,,.,.. 

*ereo„aporous of slO. were deposi.ed on*e firs. eleCrode 3 in 

, 5 reflecon element 2 a 300 th ^ ^^^^ ^ ^^^^^^ ^^^^^^^ ^„ 

etched into fireVemaining SiO. layer. Subsequently, bump end contacts 

20 in the contact h^es. high-frequency 
Such a filter arrangement was used for Mgnal filtering 

part ofa mobile telephone. 
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' For n,a„ufac.u„„g a filter arrar.ement with a bandpass fitter .no . no.,, 

la e of Si with a passivattng la,er of S,0.. A piezoelectrtc layer 4 „. 
;:L,,:,,waspr„.dedont.is — ^ 

hand nine resonator um.s v.... electrode 5 was structured such 
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» „„e electrically conducting layer of Al doped *ilh Cu 
i, served as a dielectnc. A separate, electnca y 

„„vided on the SI3N. layer and structured suc„ ,na, ^^^^^ _ ^^^^^^^ ^ 

■^.-.™.add.o„alelec.,l*c.^^^^^ 

.AA^A ^ retleCllOIl Ciciii'-ii«' ^ « r _ r,n the 

. 300 nm thick layer of SiO, was deposited, subst ^^^^ ^^^^ 

e;„r. asse* with acrylate glue. Then the ^, 
Co„.ctholesforcon.ac..„S.heseco„del«.™^^^^^^ 

layer of Al doped with Cu were etched into the layers. 

«e gro». in the conUct holes. high-frequency 
Such a fillet arrangement v,»., u,ea to. si, 

part ofa mobile telephone. 
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TO manufacture a filter arrangement with a bandpass filter «.d a note filler. 
TO manufac tu ^^^^ ^ .^^^^ 

<•« - ° ^ shape of electrodes. This 

-"---^''»^'7"*:;:::;:::;:;:onne:ted.oground.A0.5pmth,ck 
eonducttng ^y^ ^ ^ ^ ^„,„,,, ,,,, „f M doped wtth Cu. Then 

r":!:::r":: Clcuwalprovrdeda^^ 

the second electrode :> oi ^ i> ^^^^^^ 

.He second electroae5inthereso„a.„run,ts.anmd^^^^^^^^ 

,..rodefor.hecapacitor.A.e— ^ 

....nHplf>ctrode 5. Subsequently, a first electroae „„iK 

thepiezucic^"'-'"^ iA „^ tViirk Si09 layer. A porous 3i<^2 

f H The entire system was provided with a 30 nm thick biU2 lay t 
were created. The entire sysie ,u cm laver as a retlection element 2, and 

. . r „^ nero"el was provided on the SiO. layer as a rt 

layer wa. etched away. ^^^^^ ^^^^ ^^^^ ^^^^^^ ^^^^ ^^^^^ ^^^^^^^^ ,f CnCu 

30 electrically conducting layer were c.uw ..-^ . 

were grown in the contact holes, ,^ high-frequency 
Such a filter arrangement was usea loi k 

part ofa mobile telephone. 
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' , f . bandoass filter and a notch filter as shown in Fig. 3 

A filter anangement oi a oaiwijaaa i--^ — 

A tuter ar g ^ ^ ^ ^_.,,it<,H nn a elass substrate 1 , 

s eiemeiu 111 " 5t-x..c r-- , , a ^)^nirn^^p ^ ine 

hand, the «o dccuodes . u„d 5 and p. ^^^^^^^^^ 

- -fthfsubsTa'e Uuch that a capacitor was. "....V • 

reg,i,uofthcsut!s,ra.e _:,„ .„„„i„rt a dielecttic formed froin the 

„f b„lk acoustic wave resonators, wnicn cap...... .-.r-- 

1 T «^ ^ At the same time, an inuuL^Lauvw 

:::::;thenr:tctectroae3.dthcseeo„de,ectrodeWcre«^^^^^^^ 

.u .-.n Qnrh a filter arrangement was used tor Signal luierug 
20 contacts were grown thereon. Such a tuter arr g 

high-frequency part of a mobile telephone. 



